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cause drafts, high operating costs, etc. Suggested limits are from 15 to 35

F. Basically there is no set rule and each case should be judged accord-

ing to its particular requirements.

By-Pass

The by-pass, in its accepted form, consists of an arrangement of ducts

and apparatus connections with the necessary dampers which will permit . -

air to pass around the dehumidifier or conditioner without being treated.
It has two functions which may be employed separately or simultaneously,

The first of these is to provide a means of temperature control at a
substantially constant total air quantity. If in summer, the load within
the conditioned space is reduced and the temperature begins to fall, this
drop in temperature can be offset by passing some of the air around the
conditioner instead of through it, while the total quantity of air in circu-.
lation remains unchanged. When used for this purpose, it is termed an
adjustable or automatic by-pass. The second function is to maintain a
lower effective temperature difference between the air supplied to the
room and the room temperature than could be obtained if air at the
apparatus dew-point were supplied, and when so used is called a Sfixed
by-pass. As discussed previously, if return air from the conditioned space
is passed around the conditioner and mixed with the conditioned air, the
effect on the heat balance is the same as if the air were removed from the
space and immediately reintroduced. This is not strictly true, due to the
fact that when ducts pass through unconditioned spaces, there is a heat
gain by this air, and an additional gain is imposed by the heat of com-
pression of the circulating fan in moving the air against the resistance of
the system. However, the heat gain, where the by-pass is used to lower
the effective temperature difference, usually favors its use due to the fact
that the increased volume and the resultant higher temperature of the
mixture of conditioned air and room air may show a lower net duct heat
gain with a smaller temperature increase per unit of volume of supply air.

.The advantages thus obtained may offset the increased fan power.

The adjustable or automatic by-pass can be made to serve the purpbse )

of the fixed by-pass by providing a stop on the by-pass damper so that it
cannot close completely. In some cases this stop is unnecessary since
commercial dampers will permit an air quantity-of 10 to 20 per cent of the
dehumidifier capacity, depending on the resistance of the conditioner, to
leak through even when fully closed. o

Where a reduction in' room sensible heat is not accompanied by a -

reduction in room latent heat, the by-pass is to be used with care. When
the ‘dew-point temperature of the air leaving the dehumidifier is con-
trolled at a fixed value the reduced quantity passed through the con-
ditioner may be sufficient to handle the sensible heat load but insufficient
to handle the latent heat load. resulting in humidities that are too high.
If the dew-point is not controlled; as when cold water is supplied at a
constant temperature or where direct expansion cooling coils are used, the

' . reduced loading on the conditioner brought about by the reduced air -

quantity, will result in a lower dew-point temperature which usually is
entirely adequate. This condition should be investigated in each case.
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CHAPTER 21. CENTRAL SYSTEMS FOR COMFORT AIR CONDITIONING

i ir i ided in general. While the
The by-passing of outdoor air is to be avoi ! t
sensible ﬁegt requirements of the space may be such that the by_paismg
of high temperature outdoor air will aid in controlling room temperat (l;}'te,
high moisture content air introduced to éhe sp?ce rna)ll1 'rat:s:hzhg;u:)x:sxs la 1};
jecti ts from whic =
to an objectionable amount. If return duc | ] the by-pass :
there is an inward leakage
is taken run through !mcondmoneq spaces an is an Inward lealaee
r or moist air, the effect, in a lesser degree, is y-passing
gfxt?;;gx? g.ir. Therefore the location of such return ducts and the polllnts
from which such air is taken is of importance. Exceptions to thisare w erg
the moisture content of the outdoor air is lower than tha:c o{ th(tiz room, an
where the sensible heat to latent ratio increases at p(zlzrtlal oa s.I . .
i i i itioning. In winter
foregoing applies largely to summer air conditi 1
th;rg;-p(;szgusu%ll;) Fs kept closed and rgom tempﬁlé?itltxret;ongl?l OIbntaslonrig
i f heat supplied to the air. 3
by means-of regulating the amount o pplied to e o oaeration
i when the by-pass is located after the reheaters, th
g}s’:ir;cg;_pass damper may be reveit:seld and the byt-gja§s chlllu:zecg :r?tﬁ
ntrol with the reheaters full on or operated iIn ¢
tnlleaag;-(:)fa(s::. In other cases the reheater may be located in the by-pass
as described. further in this chapter. ] e . ) .
The principle of the by-pass may be applied to items oh gquxpm(:n
other than conditioners, such as humxhdlﬁersl,1 dehydratqlg’, sueflfirlféte tﬁé 4
i ; ter has a capaci
in much the same manner. Where a heater | city such that the
ise of the air is higher than desired, a smaller er may .
Eﬁ;ﬁﬁlg;gﬁon of the air by-passed around the heater. Throttling l(:f
the sprays in a humidifier is, in effect, a by-pass since it increases the
portion of air passing through without being contacted.

" Reheating

i ir 1 in wi her'e- this air is used
ating the supply air is necessary, in wmtgr w .
to%i?f}sft heagt losses.p “Tempering of the supply aflrh(mf_rely gﬁgﬁa:sn(gﬁlt_gc z;
i i 1 eating,

lesser degree) is required where other means of ¥  dires
iati ing i the main heating load. Supply
radiation or panel heating is used to carry mai ply

i to the load to be carrie:

ir at the required apparatus dew-point would a .
%l)l; ztl}txe direcc{‘radiation and in addmonbmay ::irez}tetﬁ rqoverir;etr;t of clc\;}gdalir
i i i ein w . -
that while desirable in summer may be un es;rglz  winter. | Modu

1 he amount of steam supplied to the coils can be u T
lt%:::);;:éx?aftfxrz. or air can be by-passed around these heating.or tempering

coils. . ] .
Since reheating or tempering coils are required for winter and year
'round air conditioning, their use as a means of'sumn.llerbzils _we;I as n:\:;lt:;
t is indi in sum ,
rature control is indicated. Where heat is available !

zﬁ?f’)gom sensible heat falls off the low temperature of the supply air can
be raised by means of these coils to maintain the desired room tempera-
ture while still providing adequate air at the proper dew-point. |
Reheating presents an excellent method of accurate temperature contro

since the quantity of air passed through the conditioner is not changed as

inc istributi d circulation is not
i ase of the by-pass, and since the distribution an is nc
;r&g:e%~as when thi volume of supply is reduced. However, reheating u;
summer has one disadvantage. It has the effect of maintaining a ct;lnstgn
internal sensible heat load on the system. This means that when an
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